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SECTION il 
INTRODUCTION 


Navy Model FRE Frequency Shift Converter is designed to adapt the Navy Model 
RDM Diversity Radio Receiver for the recention of frequency shift keying 
signals having any shift from mark to svace frequency of 200 to 850 cycles. 
The Converter functions to convert frequency shift signals received on the 
RDM Receiver to polar or neutral D.C. outouts suitable for operating tele- 
orinters, black and white facsimile, and others. It is designed to be 
directly connected into an existing RDM system. When so connected, it 
functions to combine any one, two or three receivers of the RDM Diversity 
Receiver. With diversity recention the diversity action is such that a 
change in input level of 3 db between any two receivers causes the output 
to switch from one channel to the other. Provision is also made to obtain 
tone outout from the Tone Keyer CALO-35049 which is vart of the RDM equip- 
ment. In addition, switching is provided for the simultaneous receotion of 
amplitude modulated signals when frequency shift signals are being received 
from the Converter. Voltage tan switches are provided for operation in two 
ranges 100 to 165 and 190 to 260 volts 50/60 cycle A.C. 


"Frequency Shift" keying varies from "On-Off" keying inasmuch as instead of 
keying the carrier on and off as in the latter case the "mark" and "space" 
yulses are transmitted by shifting the carrier a small amount in frequency, 
the carricr being maintained at the same level at all times. The shift from 
‘mark" to "space" frequency generally lies in the range of 200 to 850 cycles, 
with 850 cycles the most commone In some instances a 200 cycle phase modu- 
lation of one radian is superimposed on the carrier when the wider shifts 
are used. 


4% 
Operation of System: 


The accomnanying block diagram shows the general operation of the system. 
Thres separate I.F. channels are provided, one being fed from each of the 
receivers of the RDM Receiver. The first tube of each channel is a conven- 
tional I.F. amplifier operated at high gain with no AVC voltage applied. 

This is followed by a limiter, which functions to limit amplitude variations 
and »rovide DeC. for operating the electronic diversifying gates. The out- 
put of the limiter is fed toa conventional Foster=Seeley discriminator which 
furnishes the audio output. A reversing switch is connected across the dis- 
criminator output so that "mark" or "space" pulses of either polarity can be 
received. This output then passes through a coupling capacitor to the 
electronic gate, allowing only the strongest of the three signals to pass at 
any instant. The use of this coupling capacitor has an important bearing on 
the operation of the system as it vermits the signal to*shift up and down the 
discriminator curve without destroying the sense of the signal. This 
characteristic makes the system relatively independent of normal frequency 
drift. 


After going through the electronic gate the signal is amplified and passed 


through a low pass filter which attenuates the remaining high frequency noise 
components. The signal is then fed to a locking circuit which holds either 
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a "mark" or "svace" culse until an o posite nulse is received. The cutout 
of the first locking circuit is fed to a power locking stage which sun lies 
the D.C. output. A signal is also suxplied tc operate the Tone Keyer to 
suxoly keyed tone where required. 
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Electrical Characteristics 


Frequency Range (when used with Model RDM Receiver) - - - - 535 to 32000 kc. 


Intermediate Frequency ----"----+7% “see eee 455 kee 
Neutral Direct Current Output ---~----<-+s ese -- 60 mae 
Polar Direct Current Outout ------- ee eee eee 25 mae 
Direct Current Load Imedance ---=----=- =-- = 130 to 1800 ohms 
Undistorted Tone Output (from Tone Keyer) ------ - ~ 12 milliwatts 
Outout Impedance of Tone Keyer = ~- ee -- =e =e 600 ohms 


ower Sunoly Rating - - 100=117; 117-135; 135-165; 190-250; 
230-260 volts 50/60 cycles acc. 
Power Requirements =~ ----- wee ee eee ee --- 175 watts 


Mechanical Snecifications 


Overall Dimensions ~--*+--<--<-=-= - 19" wide x 83" high x 16" deep. 
Total weight -=---9se-*<=---s-- 6 eer eee ew mee ee 55 lbs. 


Tube Complement 


I-F Amplifiers --------- er errr tee ~=--= 3 RCA 6SH7 
limiters ----- 7-7 --- mare eee -=--=---=--= 3 RCA 6SH7 
Discriminators -----s-*+<-- ss" 452822 == 3 RCA 6H 
Gating Tubes =< - ---e eee eee ee eee ee 2 RCA BHE 

4@F Amplifier ------=- I ella 1 RCA 6SJ7 
First Locking Tubes ------ 8-2-2285 -2-- 2 RCA 65J7 
Power Locking Tubes == -- =e e--ee--5-55 7 2 RCA GLO 
Rectifiers ---e ee eee ee ee eee eee eee eee GB RCA 5Y3-GT/G 
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